
US 20090198404A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2009/0198404 A1 

Wolfgang et al. (43) Pub. Date: Aug. 6, 2009 

(54) METHOD FOR DETERMINING THE (30) Foreign Application Priority Data 
DRIVING RESISTANCE OF A MOTOR 
VEHICLE May 12, 2006 (DE) .................... .. 10 2006 022 170.2 

(75) Inventors: Werner Wolfgang, Ravensburg Pubhcatlon Classl?catlon 
(DE); Maik Wiirthner, (51) Int. Cl. 
Friedrichshafen (DE); Ingo Sauter, F 16H 61/02 (2006.01) 
Meckenbeuren (DE) (52) US. Cl. ........................................................ .. 701/29 

Correspondence Address: (57) ABSTRACT 
DAVIS & BUJOLD, P.L.L.C. A method for determining the driving resistance of a motor 

vehicle simultaneously With a shift of an automated shift 
transmission from a load gear to a target gear such that if a 
difference between a ?rst driving resistance value F_fW_1 

112 PLEASANT STREET 
CONCORD, NH 03301 (US) 

(73) Assignee? ZE Frledrichshafen AG’ and a second driving resistance value F_fW_2 is large, the 
Fnednchshafen (DE) shift operation can be corrected. The second driving resis 

tance value F_fW_2 is determined during the shift operation. 
(21) Appl. NO .1 12/299,818 a time interval At Which contains the traction-force-free phase 

of the shift, a plurality of acceleration values a_i of the motor 
(22) PCT Filed: Apr. 25, 2007 vehicle are measured to obtain the minimum acceleration 

a_min if the shift operation is a traction shift or the maximum 
(86) PCT NO; pCT/Ep2007/054014 acceleration a_max if it is thrust shift. With the mass m of the 

vehicle, the second driving resistance value F_fW_2 is calcu 
§ 371 (0X1), lated With one of the formula F_fW_2:—m*a_min or F_fW_ 
(2), (4) Date: Nov. 6, 2008 2:—II1*21_II1aX 

L5 1 l j / 

[W22] 1“ f f / 
._.\// g/Jw/m/ \ t \ ' 

0 / \“é‘ffm 
At At t ,3" 

_U' 515 20 55 3o 35 t Fig 

t [sec] 



Patent Application Publication Aug. 6, 2009 Sheet 1 0f 2 US 2009/0198404 A1 

imc 

mmmi? xmmnl? Film iii... 

mummu ..._ 

ow m; an 1|” 5; 5/ 

gm ,2 

w 

.ol .0 

JQE .m 



Patent Application Publication Aug. 6, 2009 Sheet 2 0f 2 US 2009/0198404 A1 

a__min 

Fig-2 



US 2009/0198404 A1 

METHOD FOR DETERMINING THE 
DRIVING RESISTANCE OF A MOTOR 

VEHICLE 

[0001] This application is a national stage completion of 
PCT/EP2007/0540l4 ?led Apr. 25, 2007, Which claims pri 
ority from German Application Serial No. 10 2006 022 170.2 
?led May 12, 2006. 

FIELD OF THE INVENTION 

[0002] The invention concerns a method for determining 
the driving resistance of a motor vehicle, Which is imple 
mented in conjunction With a shift of an automated shift 
transmission from a load gear to a target gear, such that a ?rst 
driving resistance value F_fWil is determined before the 
shift operation begins and a second driving resistance value 
F_fWi2 is determined at a later point in time, so that, if the 
change of the driving resistance AF_fW :F_1‘VVi2—F_fVVil 
is large, the shift operation can be corrected. 

BACKGROUND OF THE INVENTION 

[0003] Knowledge of the driving resistance of a motor 
vehicle is of fundamental importance in enabling optimum 
control of the shifting behavior of an automated shift trans 
mission, i.e., control Which is adapted to the driving situation 
at the time. This is because the determination of the shift 
speed at Which the currently engaged gear should be disen 
gaged by a shift operation and that of the target gear into 
Which the shift should be made are essentially in?uenced by 
the current driving resistance of the motor vehicle. 
[0004] As is knoWn, the driving resistance F_fW of a 
vehicle is the sum of the road inclination resistance F_steig, 
the rolling resistance F_roll and the air resistance F_luft, i.e., 
F_fw:F_steig+F_roll+F_luft. In accordance with the gener 
ally knoWn driving resistance equation: 

F izug :Fisteig+Firoll+Filuit+FitrEigIF?fW+FiLrEig 

the driving resistance is related to the traction force F_Zug of 
the drive engine acting on the drive Wheels of the motor 
vehicle and the mass moment of inertia F_trag of the motor 
vehicle, the latter being the product of the current vehicle 
mass m and the current acceleration a of the vehicle in accor 
dance With the equation F_trag:m*a. The driving resistance 
can therefore be Written as: 

[0005] Whereas the determination of driving resistance 
F_fW before and after a shift, i.e., With a gear engaged and the 
engine clutch engaged, presents no problem and can be done 
in the knoWn Way by calculating the traction force F_Zug 
from the torque of the drive engine and the transmission ratio 
of the gear engaged and by calculating the mass moment of 
inertia F_trag from the current mass m and the current accel 
eration a of the motor vehicle, to determine the driving resis 
tance F_fW during a shift operation is dif?cult since, during 
this phase, forces and torques Which are largely unknoWn and 
dif?cult to measure act upon the output side of the drive train. 
[0006] Thus it is largely unknown hoW quickly the torque of 
the drive engine falls and increases again during a shift opera 
tion; What fraction of the torque is lost due to synchronization 
of the target gear, and What effect speed ?uctuations that can 
be caused by the shifting process, such as by disengaging and 
engaging the engine clutch, disengaging the load gear and 

Aug. 6, 2009 

synchronizing and engaging the target gear or, due to uneven 
ness of the road, have on the driving dynamics of the motor 
vehicle, i.e., on its actual acceleration. Because of these prob 
lems, previous methods for controlling a transmission shift 
have not included any attempt to determine the driving resis 
tance during a shift operation. 
[0007] If the driving resistance remains largely constant 
before, during and after a shift, this is completely unproblem 
atic, since the intended gear selected by the shift program on 
the assumption of an approximately constant driving resis 
tance F_fW is generally optimally adapted to the driving 
situation at the time. 
[0008] But if the driving resistance F_fW changes markedly 
during a shift, this can lead to problems, because the shift 
program of the transmission control unit begins from an erro 
neous driving resistance F_fW and the changed, correct driv 
ing resistance F_fW can only be determined after a time delay 
folloWing the completion of the shift operation. 
[0009] For example, if the motor vehicle drives from level 
ground onto a steeply rising stretch during an upshift, then 
oWing to the increased driving resistance F_fW, a doWnshift to 
a loWer gear should take place immediately on completion of 
the upshift. But if this doWnshift takes place too late, because 
of a delay in determining the neW, higher driving resistance 
F_fW, in some circumstances the motor vehicle may come to 
rest if the drive engine torque, modi?ed because of the gear 
engaged at the time, is no longer large enough to produce a 
suf?ciently high traction force F_Zug. 
[0010] This problematic situation can be avoided, apart 
from by an immediate doWnshift, also by changing the target 
gear during the up shift to a loWer gear, such as a gear, betWeen 
the load gear and the target gear (upshift to a loWer gear), by 
remaining in the original load gear (target gear:load gear, no 
transmission ratio change) or by shifting to a gear loWer than 
the load gear (the upshift becomes a doWnshift). Such reac 
tions, hoWever, require early knoWledge of the changed-in 
the above example, increased4driving resistance F_fW. 
[0011] Accordingly, the purpose of the present invention is 
to indicate a method for determining the driving resistance 
F_fW, such that a change of the driving resistance F_fW, 
during a shift operation, canbe determined at an early stage so 
that if a correction of the shift is required, it can be carried out 
at the right time. 

SUMMARY OF THE INVENTION 

[0012] This objective is achieved by a method of determin 
ing the driving resistance of a motor vehicle, Which is imple 
mented in conjunction With a shift of an automated shift 
transmission from a load gear to a target gear, such that a ?rst 
driving resistance value F_fWil is determined before the 
beginning of a shift operation and a second driving resistance 
F_fWi2 is determined at a later point in time so that, if the 
change of the driving resistance F_fW:F_fWi2—F_fVVil is 
large, the shift operation can be corrected. 
[0013] In this case, provision is made for the second driving 
resistance value F_fWi2 to be determined during the shift 
operation in that, during a time interval At Which contains the 
traction-force-free phase of the shift operation, a number of 
discrete values a_i of the current acceleration a of the motor 
vehicle are determined, from these acceleration values a_i the 
minimum acceleration a_min is determined during a traction 
shift and the maximum acceleration a_max is determined 
during a thrust shift, and from the respective extreme accel 
eration value (a_min or a_max) and the mass m of the vehicle, 
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the second driving resistance value (driving resistance during 
the shift operation) F_fWi2 is calculated from the formula: 

[0014] Since the time interval At, during Which the accel 
eration values a_i are determined, includes the traction-force 
free phase of the shift, if the time resolution is su?icient then 
at least one of the acceleration values a_i Will correspond to 
the vehicle acceleration a Which results from the driving 
resistance F_fW alone since, because the drive train is disen 
gaged, no traction force from the drive engine is acting 
(F_Zug:0). 
[0015] During a traction shift, this acceleration value a_i 
clearly corresponds to the minimum of the acceleration val 
ues a_i, i.e., to the minimum acceleration value a_min and 
during a thrust shift clearly to the maximum of the accelera 
tion values a_i, i.e., to the maximum acceleration a_max. 
Thus, using the respective extreme value of the acceleration 
(a_min or a_max), the mass m of the vehicle and the formula: 

as the case may be, a relatively accurate value of the driving 
resistance F_fW can be calculated during the shift operation, 
Which is to be associated in time approximately With the 
middle of the shift operation. Accordingly, a change of the 
driving resistance AF_fW:F_fWi2 —F_fWil is recogniZed at 
an early stage so that, if this driving resistance AF_fW is large, 
the current shift operation can be corrected Well in time. 

[0016] The acceleration a of the motor vehicle determined 
as an extreme value (a_min or a_max) during the shift, i.e., in 
the traction-force-free phase of the shift operation, can also be 
used to determine the mass m of the vehicle. HoWever, since 
this Would relate to a different method, in the present case, the 
mass m of the vehicle is taken to be a knoWn quantity. 

[0017] In the method according to the present invention, if 
a large change of the driving resistance AF_fW is found during 
or immediately after a shift, the reaction to this, in the sense of 
a correction of the current shift operation, can take place as 
follows: 

1. Driving Situation: 

[0018] Traction upshift on driving from ?at ground onto an 
uphill stretch; 
[0019] an immediate doWnshift after the upshift (rapid fol 
loW-up shift) 
[0020] during the shift, correction of the target gear to the 
previously engaged load gear (no transmission ratio change); 
[0021] during the shift, correction of the target gear to a 
loWer gear (the upshift becomes a doWnshift). 

2. Driving Situation: 

[0022] Traction doWnshift on driving from an uphill stretch 
onto ?at ground: 
[0023] immediate upshift after the doWnshift (rapid folloW 
up shift); 
[0024] during the shift, correction of the target gear to the 
previously engaged load gear (no transmission ratio change); 
[0025] during the shift, correction of the target gear to a 
higher gear (the doWnshift becomes up upshift). 
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3. Driving Situation: 

[0026] Thrust doWnshift When driving from a doWnhill 
stretch onto ?at ground: 
[0027] during the shift, correction of the target gear to the 
previously engaged load gear (no transmission ratio change); 
[0028] To determine an optimum extreme value of the 
acceleration (a_min or a_max), provision is made for deter 
mining the respective acceleration values a_i preferably at 
time intervals of at most 10 ms. Experience has shoWn that 
doing this ensures that at least one of the acceleration values 
a_i corresponds to the extreme value (a_min or a_max) in?u 
enced exclusively by the driving resistance F_fW. 
[0029] To eliminate measurement errors and interferences 
during the determination of the acceleration values a_i, these 
are expediently ?ltered before the extreme acceleration value 
(a_min or a_max) is determined and, for that purpose, gen 
erally knoWn numerical methods can be used. 
[0030] The time interval At for determining the accelera 
tion values a_i can start When disengaging the engine clutch 
begins and end When engaging the engine clutch is com 
pleted. In that case, it is true that the ?rst and last acceleration 
values a_i are very erroneous, because the engine clutch is not 
yet completely disengaged or only partly engaged again so 
that some traction or thrust force from the drive engine is still 
acting. HoWever, these acceleration values a_i are certainly 
ignored When determining the extreme value (a_min or 
a_max) and, therefore, have no adverse effect on the deter 
mination of acceleration during the shift operation, i.e., dur 
ing the rolling phase of the shift. On the other hand, the time 
interval At for determining the acceleration values a_i can be 
made shorter, beginning When the disengagement of the load 
gear starts and ending When the engagement of the target gear 
is completed. 
[0031] Preferably, the method is only used When a clear 
minimum acceleration a_min or maximum acceleration 
a_max occurs during the shift process. This is only the case, 
hoWever, during a pure traction shift (traction operation 
before and after the shift) or a pure thrust shift (thrust opera 
tion before and after the shift). 
[0032] It is, therefore, expedient, before determining the 
driving resistance F_fWi2 during the shift or determining the 
extreme value (a_min or a_max) from the acceleration values 
a_i, ?rst to check Whether the current shift operation is a pure 
traction shift or a pure thrust shift so that the second driving 
resistance value (driving resistance during the shift) F_fWi2 
is only determined When the shift operation is a pure traction 
shift or a pure thrust shift. 

[0033] To determine the type of the shift, preferably the 
torque of the drive engine is determined before the beginning 
of the shift and after the end thereof, M_vS, M_nS respec 
tively, and a pure traction shift has taken place When both of 
the torque values M_vS, M_nS are greater than Zero 
(M_vS>0 and M_nS>0), Whereas a pure thrust shift has taken 
place When both torque values M_vS, M_nS are less than Zero 
(both M_vS<0 and M_nS<0). 
[0034] The torque of the drive engine M_vS before the shift 
is involved in the determination of the ?rst drive resistance 
value F_fWil, but the determination of this torque When the 
torque M_vS has a small absolute value is relatively inaccu 
rate. In addition, When the torque of the drive engine M_vS 
before the shift has a small absolute value, the acceleration 
difference betWeen traction and thrust operation before the 
shift and the rolling in the traction-force-free phase during the 
shift is relatively small so that, in this case, interferences and 
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measurement errors can have a disproportionately large 
effect. Consequently, the determination of the driving resis 
tance change AF_fW:F_fWi2—F_fVVil Would then also be 
comparatively inaccurate and, in some circumstances, this 
could result in a Wrong reaction of the transmission control 
system. 
[0035] To avoid an erroneous determination of the driving 
resistance F_fW, it is therefore expediently provided that the 
drive engine torque before the start of the shift M_vS is 
determined ?rst and, in the event of a pure traction shift, 
compared With a predetermined minimum torque M_Zmin 
and further, that the second driving resistance value (driving 
resistance during the shift operation) F_fWi2 is only deter 
mined if the drive engine torque is larger than or equal to the 
minimum torque (M_vS>:M_Zmin). 
[0036] Analogously, in the event of a pure thrust shift, the 
drive engine torque, before the start of the shift M_vS, is 
compared With a predetermined maximum torque M_Smax 
and the second driving resistance value (driving resistance 
during the shift operation) F_fVVi2 is only determined if the 
drive engine torque is smaller than or equal to the maximum 
torque (M_vS<:M_Smax). 
[0037] Likewise, the actuation of decelerating devices, 
such as the Working brakes, the parking brake or a retarder 
during the shift operation Would lead to the determination of 
an erroneous extreme acceleration value (a_min or a_max) 
and thus also of an erroneous second driving resistance value 
F_fVVi2, since the motor vehicle Would then not be rolling 
freely during the traction-force-free phase. For example the 
Working brakes, i.e., the Wheel brakes, might be actuated 
either by the driver using the brake pedal or automatically by 
a control system such as ESP or ABS. To avoid an erroneous 
determination of the driving resistance F_fW caused by this, 
during the shift operation, it is expedient to detect the actua 
tion status of the motor vehicle’s decelerating devices and, if 
at least one of the decelerating devices is active, to discon 
tinue the determination of the second driving resistance value 
(driving resistance during the shift operation) F_fVVi2. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] The invention Will noW be described, by Way of 
example, With reference to the accompanying draWings in 
Which: 
[0039] FIG. 1 is a measured time variation of the vehicle’s 
acceleration a over several traction shifts, and 

[0040] FIG. 2 is a simpli?ed time variation of the traction 
force F_Zug and the acceleration a during a single traction 
upshift. 

DETAILED DESCRIPTION OF THE INVENTION 

[0041] In the method, the determination of a change of the 
driving resistance F_fW during a gearshift operation relies on 
exact determination of a motor vehicle’s acceleration a during 
the traction-force-free, rolling phase of the shift. An example 
of hoW this acceleration value is determined is illustrated in 
FIG. 1, Which shoWs the time variation of the acceleration a of 
a motor vehicle over several shift operations, each involving 
an interruption of the traction force. In the Figure, the con 
tinuous line is a continuous representation of a ?ltered values 
a_fZg_?lt, i.e., acceleration values a_i determined during a 
de?ned time interval of around 10 to 20 ms. Each of the shifts 
is a traction shift. 
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[0042] Consequently, each of the shifts results in a fall of 
the acceleration a, Which assumes negative values <0 m/s2 
during the shift operations in each case. Thus, during each 
shift operation, the motor vehicle is sloWed doWn by the 
effective driving resistance F_?t since the drive train is tem 
porarily disengaged and no drive torque in the form of a 
traction force can then be transferred to the drive Wheels 

(F_Z11:0). 
[0043] To determine the acceleration a in the traction 
force-free phase of the shift operation, at each of the shifts 
during a time interval At Which includes the traction-force 
free phase, an extreme value of the acceleration values a_i 
measured during the time interval is determined. In this 
example, since the shifts are traction shifts, an acceleration 
minimum a_min is determined in each case. 
[0044] The variation of this extreme value a_roll_peak is 
represented in FIG. 1 in each case by a broken line. From this, 
it is clear that by Way of the method, the respective minimum 
acceleration a_min is determined reliably despite the exist 
ence of marked interferences at the beginning and end of each 
shift. In each case, it is clear that the momentary driving 
resistance F_fVVi2 is associated With the respective mini 
mum acceleration a_min so that a relatively accurate calcu 
lation of the driving resistance F_fVVi2 during the shift 
operation is made possible thereby. 
[0045] In the Zones of a time variation t Within Which the 
variation of a_roll_peak does not differ from a_fZg_?lt, in 
particular outside the intervals At, the tWo variations a_roll_ 
peak and a_fZg_?lt are superimposed. 
[0046] For further clari?cation of the method, FIG. 2 shoWs 
a traction upshift With simpli?ed time variations of the accel 
eration a and a drive engine traction force F_Zug applied to the 
drive Wheels, represented With higher time resolution. The 
shift operation begins at time t1 and ends at time t4. BetWeen 
times t1 and t2, the engine clutch is disengaged and torque 
from the drive engine falls; sometimes also, the engaged load 
gear is disengaged. Immediately before time t3, the target 
gear to be engaged is synchroniZed and then engaged. The 
engine clutch is engaged and torque from the drive engine 
builds up betWeen times t3 and t4. 
[0047] Thus, the traction-force-free phase of the shift 
operation extends approximately betWeen times t2 and t3 
although, as is knoWn, marked interfering in?uences can act 
at the beginning and end of that period. HoWever, in the 
middle of the traction-force-free phase, the acceleration a is 
substantially free from interference and corresponds to the 
minimum value a_min sought. 
[0048] For a reliable determination of the minimum accel 
eration a_min, the time interval At, during Which the mini 
mum acceleration a_min is determined from the on-going 
acceleration values a_i or a_fZg_?lt, is chosen such that it is 
sure to contain the traction-force-free phase. For example, as 
indicated in the upper part of FIG. 2, the time interval At can 
extend from time t1 to time t4 or, as in the loWer part of FIG. 
2, from time t2 to time t3. 

REFERENCE NUMERALS 

[0049] a acceleration, longitudinal acceleration 
[0050] a_fZg_?lt ?ltered acceleration value 
[0051] a_i discrete acceleration value 
[0052] a_max maximum value of a_i, maximum accelera 
tion 
[0053] a_min minimum value of a_i, minimum accelera 
tion 
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[0054] a_roll_peak extreme value of the acceleration 
[0055] F_fW driving resistance 
[0056] F_fWil ?rst driving resistance value, F_fW before a 
shift 
[0057] F_fWi2 second driving resistance value, F_fW dur 
ing a shift 
[0058] F_luft air resistance 
[0059] F_roll rolling resistance 
[0060] F_steig resistance due to road inclination 
[0061] F_trag mass moment of inertia 
[0062] F_Zug traction force 
[0063] AF_fW change of the driving resistance 
[0064] m mass, overall mass 
[0065] M torque 
[0066] M_nS torque after a shift 
[0067] M_Smax maximum torque for a thrust shift 
[0068] M_vS torque before a shift 
[0069] M_Zmin minimum torque for a traction shift 
[007 0] t time 
[0071] t1 time point 
[0072] t2 time point 
[0073] t3 time point 
[0074] t4 time point 
[0075] At time interval 

1-10. (canceled) 
11. A method for determining driving resistance of a motor 

vehicle during a shift operation of an automated shift trans 
mission from a load gear to a target gear, such that a ?rst 
driving resistance value (F_1‘Wil) is determined before the 
shift operation begins and a second driving resistance value 
(F_fWi2) is determined at a later point in time during the 
shift operation such that, if a change of driving resistance 
(AF_1‘VV:F_1‘Wi2—F_fWil) is large, the shift operation can 
be corrected, the method comprising the step of: 

determining the second driving resistance value (F_fWi2) 
during the shift operation in that, over a time interval (At) 
Which contains a traction-force-free phase of the shift 
operation, measuring a plurality of discrete values (a_i) 
of current acceleration (a) of the motor vehicle, deter 
mining from the plurality of discrete acceleration values 
(a_i) a minimum acceleration (a_min) in a traction shift 
and determining a maximum acceleration (a_max) in a 
thrust shift and, from the minimum acceleration value 
(a_min) or the maximum acceleration value (a_max) 
and a mass (m) of the vehicle, calculating the second 
driving resistance value (F_fWi2) according to at least 
one of the folloWing formulae: 

12. The method according to claim 11, further comprising 
the step of determining the discrete acceleration values (a_i), 
at time intervals of at most 10 ms, for determining at least one 
of the minimum acceleration value (a_min) and the maximum 
acceleration value (a_max). 

13. The method according to claim 11, further comprising 
the step of ?ltering the discrete acceleration values (a_i) 
before determining the minimum acceleration value (a_min) 
or the maximum acceleration value (a_max) to eliminate 
measurement errors and interferences. 

14. The method according to claim 11, further comprising 
the step of beginning the time interval (At) for measuring the 
acceleration values (a_i) When disengagement of an engine 
clutch starts (t1) and ending the time interval (At) When 
engagement of the engine clutch is complete (t4). 
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15. The method according to claim 11, further comprising 
the step of beginning the time interval (At) for measuring the 
acceleration values (a_i) When disengagement of a load gear 
starts (t2) and ending the time interval (At) When engagement 
of a target gear is completed (t3). 

16. The method according to claim 11, further comprising 
the step of determining if the shift operation is one of a pure 
traction shift or a pure thrust shift and determining the second 
driving resistance value (F_fWi2) only if the shift operation 
is one of the pure traction shift or the pure thrust shift. 

17. The method according to claim 16, further comprising 
the step of determining if the shift operation is one of the pure 
traction shift or the pure thrust shift by determining a ?rst 
drive engine torque value (M_vS) before beginning the shift 
operation and a second drive engine torque value (M_nS) 
after completing of the shift operation, and concluding the 
shift operation is a pure traction shift if both the ?rst and the 
second drive engine torque values (M_vS, M_nS) are greater 
than Zero (both M_vS>0 and M_nS>0), and concluding the 
shift operation is a pure thrust shift if both the ?rst and the 
second drive engine torque values (M_vS, M_nS) are less 
than Zero (both M_nS<0 and M_nS<0). 

18. The method according to claim 16, further comprising 
the step of determining the ?rst drive engine torque value 
(M_vS) before beginning the shift operation and comparing 
the ?rst drive engine torque value (M_vS) With a predeter 
mined minimum torque (M_Zmin), if the shift operation is a 
pure traction shift, and determining the second driving resis 
tance value (F_fWi2) only if the ?rst drive engine torque 
value is greater than or equal to the predetermined minimum 
torque (M_vS>:M_Zmin). 

19. The method according to claim 16, further comprising 
the step of determining the ?rst drive engine torque value 
(M_vS) before beginning the shift operation, and comparing 
the ?rst drive engine torque value (M_vS) With a predeter 
mined maximum torque (M_Smax) if the shift operation is a 
pure thrust shift, and determining the second driving resis 
tance value (F_fWi2) only if the ?rst drive engine torque 
value is less than or equal to the predetermined maximum 
torque (M_vS<:M_Smax). 

20. The method according to claim 11, further comprising 
the step of determining an actuation status of decelerating 
devices of the motor vehicle during the shift operation, and 
discontinuing determination of the second driving resistance 
value (F_fWi2) if at least one of the decelerating devices of 
the motor vehicle is active. 

21. A method of determining driving resistance of a motor 
vehicle simultaneous to implementation of a shift operation 
of an automated shift transmission from a load gear to a target 
gear to alter the shift operation depending on the determined 
driving resistance and a de?ned type of the shift operation, the 
method comprising the steps of: 

determining a ?rst driving resistance value (F_fWil) and 
a ?rst drive engine torque value (M_vS) before the shift 
operation begins; 

measuring a plurality of discreet current acceleration val 
ues (a_i) over a time interval (At) starting from an initial 
time point, the time interval (At) contains a traction 
force-free phase of the shift operation; 

determining a second drive engine torque value (M_nS); 
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de?ning the type of the shift operation as: 
a pure traction shift if the ?rst drive engine torque value 

(M_vS) and the second drive engine torque value 
(M_nS) are greater than Zero (M_vS>0 and M_nS>0), 
or 

a pure thrust shift if the ?rst drive engine torque value 
(M_vS) and the second drive engine torque value 
(M_nS) are less than Zero (M_nS<0 and M_nS<0); 

terminating the method of determining the driving resis 
tance of the motor vehicle and alteration of the shift 
operation, if the shift operation is neither of the pure 
traction shift type or the pure thrust shift type; 

ascertaining a minimum acceleration value (a_min) from 
the plurality of discreet current acceleration values (a_i) 
if the shift operation is the pure traction shift type; 
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ascertaining a maximum acceleration value (a_max) from 
the plurality of discreet current acceleration values (a_i) 
if the shift operation is the pure thrust shift type; 

determining the second driving resistance value (F_fWi2) 
during the shift operation using one of a ?rst formula, if 
the shift operation is the pure traction shift type or a 
second formula if the shift operation is the pure thrust 
shift type, and a mass (m) of the motor vehicle 
the ?rst formula being: F_fWi2—m*a_min, and 
the second formula being: F_fWi2:—m*a_max; and 

adjusting the shift operation if a difference betWeen the ?rst 
driving resistance value (F_fVVil) and the second driv 
ing resistance value (F_fWi2) is large. 

* * * * * 


